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Abstract of KR 20020032937 (A) 

PURPOSE: A method for setting a connection and restoring a fault of the connection for protecting and 
restoring the connection in an MPLS(Multi Protocol Label Switching) network is provided to efficiently make 
use of network resources by setting up a protection connection using former connection fault information in 
case that an LSP(Label Switching Path) connection fault is generated in an MPLS network, and by rapidly 
restoring the connection fault using an MPLS FIS(Fault Indication Signal). CONSTITUTION: Information 
capable of triggering a fault restoration system is received(801). It is analyzed whether the information is an 
LDP connection setting request(802). In case that a new LSP connection setting is requested, a connection 
setting response is waited(803). In case that the connection setting response is received, it is checked 
whether there is link information which experienced a PD fault(804). In case that there's the information, a 
protection connection is set up(805). In case that a PSL receives fault notifying information(806), it is 
checked whether the protection connection has already set up(807). In case that the protection connection 
has already set up, a traffic is switched(809). In case that the protection connection has not already set up, 
the protection connection is set up(808). After that the switching is performed(809). In case that the PSL 
receives fault restoration notifying informational 0), the protection connection is maintained(811). 
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* ^n| 0 Joi|^ a h o^Aio| §y zlM o|gff edS &oH H=p n 7«nH*ll<H| 5°^, m 

PLS S (HI AH LSP <ya SoHAKHI, ^7-jo| ong g-oH SMS o|gs|-o=| d|b| fit <ya« ^gshiL, MPLS S-oH §M £J 

JL(FIS)S o|g^o=| il-apll 4=StJ-°SAM a Xl-ftjoj sS^^l A^2|- UHhS <ya S"0H sr^s °izj M 

s #b a! o|g°h s-oh m=i a-am- =l 7\mumm *ii§si-7i flsi-oi <aa *ds<Hi em ss ^aichi, 

3« £(-°E-|( PSL) OflAH °HZg ^S* fltf £Sf SFfl ^Mgo| e^Eft LSR) S. *« 1 EMI; #7| «fl 

ajfe^is SA^hte Aii 2 emi; ai #7i aii 2 emisi a^aai-oi am, <ya *as<Hi ch» sskhi %om g«e u 

3 SM7h i|f?! s^ofl, g-oHM g^fi- H3i #3h*fe ES<HI 0|SIW a® D|B| ^Stfe All 3 EMIS £ ! 
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rii il nz 



MPLS, Sro|| 



LSP 5 £|-^Ei PSL 



%WMV 2 Uhi S^rW W+M 



£ 1 £ ftJBh«1fiJ MPLS S-oflAH MPLS SCHiej^ ojH ^??r M&£ib Mj£(Protecton) ttHjojg L^y 

£ 2 b ajysiej mpls s-oflAi ^? w ?g sy u^y ass. 

£3S SM*I£J MPLS ^OflAf §EH°| IP Rerouting #ti<H| S(«H S^Ol H^JE|b j2f§<H| cliff 

£4fe ^ah^Hoj MPLS gt-oflAi SE(|2j Pre_Established &H<H| S|SH ?jgo| ^¥£|b jfl-SoJ Oltt ®8£. 

£ 5 b Seh^eJ MPLS arolAH Established on Demand &S<HI °|SH ^^01 s^Slb I^ScHI cH*r *S£. 



E6S^ &|-gofl nj-e -US SJ SfoH aofl^H 3r7H s-oh SMi 



£.t r 7| JftSfl A|-g£fe LDP°1 EHI0| 



E7^g tfSofl n*e ^3 -US §J ^3 SoH tftt<HW iif7H g-oH SM- 



M* r 7| ^|SH LDP H|0|g EH|§ «|A| 



E8Sg ghg<H| [r|e £a §J <21S S-oH ^ PSL°I j^SS M^y SJ4lA|o<| *f£. 

£ 9 b e ^S<*l tUS £3 Si £2 SoH flfl- LSR2J =£S 2rSS L+^y oj-yA|cH| *S£. 
^2. *M<HI PIS- 

11 : §BAjA§| 12 : Bl|0|g oflx| Eh^Ef(LER) 
13 : Bl|0|tf <MH*| E^Ej 



S H-gb MPLS(Multi Protocol Label Switching Network) S"0flAH LSP( Label Switched Path) S"0||A|ofl, 
j#7-|°| 232 S-Ofj Sfil 0\%-5\0i D\B\ Mi( Protection) £138 ^IS^JL, MPLS &0H §M £J5:(FIS : Fault Ind 
ication Signal)* 0|S^O=| m[s^\ ^ffo^ y- x^o| jugwoj A( .gj^ tyg. ojg xh 0 |j ^|5^b 

^a -as ai 3« oise ?ja s-oh *=?■ ^am- *T7i ^^Ai?i7i w& 7ws t-i* ^ 

?Jb 7WoH*f|cH| flff 
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MPLSfe ATM (Asynchronous Transfer Mode)0|L|- =.ej|£j HE||0|o| QoS( Quality of Service) » A-Hg^S AH IP( 
Internet Protocol) Si ^S^r *T§"^§ ^|gf r 7| ^|§ r cH O^L-IS^^AH, S\3 ^JE^'SI ff Oj=fr°J IP 

£rCH|Ai A-I^SH ir ^ IP AiU|^, ^ Af-yg-(VPN : Virtual Private Network) 0|Lf " Voice over I 

P" , " Video over IP" , U s.^U s ^Ah^HEH, MEH^j ?i!A!u|oHlJo| cH^gg^ A|5§H S 4= ?JcK 



MPLSSl 7|S o r o|c|o-fe MsL cl-e tjioh aiif ^IfSrCH Bl|o|M H!.*ll( Label Swapping)* 4=^ r cH 
5)o|cK o=|7|cH|AH XH|oH afg 7|^^?J ^l_|?H^m EMi^S Si, MEtj^j e!!*W(HiJ at, VPN at §o| H 4= SJcK 
olEHffl- MPLS SfoflAHSj ojaeJ LSP( Label Switched Path)fe MPLSSI ^3 -MS =^£^2] LDP( Label Distribu 
tion Protocol) oil S|bH LSPOflAHSj hH^J gee BI!o|«o|gf && mc\m o|§t r o^ if^oli HU r = 7-|| 37j|§ 



o|EH& MPLS s| ^-a fi^fe- £ 10fl £A|S H r 2h 1>0| 7|S &j*S| STilSofl fl*|SH IP nH3J<HI aio|S* S¥^cH 
MPLS SH^« Sl-ftOl MPLS S-Ofl £]£jA|7fe MPLS <go M ^s. 7 \ B ofo S 7 \ 7 \ o|^ 0 =| MPLS oj^g g & 

A|7fe °-1S§ 4^Sfe EIIOIS CH|x| Er^E-KLER : Label Edge Router) ( 12) St EflOlft J3.*l| °-11§ s r fe El|0|tf ^ 
3-1*1 El-^&kLSR : Label Switched Router) ( 1 3) £ ^ElcH &JcK 

7j-«gJX|-fe Er^U 7|feg 4^tfe 5&A|^( End System) (11) cH| ejaaJcH MPLS £tH|°J(a) S §§H MPLS A-|d|^ 
• U-S 4 s ?M. 0=|7|CH|AH soil af^JAl. Hire ^2 *W|- M5fJE|OH afe LSRSSI fiffe Ml £tHI9J(b) 0|EKH ©Ffe 
d|, Olfe MPLS E.Dflei(a)2| ¥^ 5I»0|CK 

0\%m MPLSSWH S-0H7I S^sl-HS nH, Ai)§H 4^ ?Jt 7|S 8jrH£ c r « All 7 r x|£ SeilT 4^ 2JcK 

*H ymjSfe, Er^U SM7h gWEKH AH^S LSPM AH^g- LSPS Af-g^ r O=j MEH^S =£j$S r fc IP Rerou 

ting &J"H0|ck 

¥ fflnHSfc. S-oh SMS| fci^fi S&g ^|SH ?, h oH §M ill* Ats^ji, s-oh &on §m SMf 4=£J& =H*ll 

S§ LSR(PSL : Path Switch LSR) 0| LSR(PML : Path Merge LSR)77|-A| AH^S LSPS ^S*h 

MEH^I* Switchover) A|?|fe yao|cf. 

aii tjwH^fe, lsp» ^sa- mi s-oh ar-^cHi oibj|ftt<H aiei s.s. ^as ^S*H PSLOl SoH *M ^J*. 4=^JA| M 

o^7|AH, ^ HJBtH 7|5 ^^4- All ftimj 7|S y-ae H¥ch S^oH §m o|g§ r o^ ^S§r7HL r S*l|* 

^sfedi, o|chi i£s a^tsi- £ 2chi sais u r 2F a cK o^Nfe s-oh y^gAi as^s» ^mn7~m 

M£ ^3 ^lytl-fe LSR2J PSLBh 7|S ^aSf Ml ^3°! MEH^{« S&A|7|fe LSR^J PML2 r PMLCHIAH. PS 

LS. S-0H SM» £J^t r 7| flt!" RNT(Reverse Notification Tree) # St!t.H=t. 

0|£|- i K & 7|t^^ "^S gTSe crhgJlf ^0| ^^S^K 

&oH bi-^ai, §H© S-oH H^sl lsr-b rnt SMS 7iehss. sHS H^S S§rfe ae ^^sl psl£ &oH §a 
a^ffcl-. S-oH SM ^^^-e PSL^ cH^l meH^I* ^*i|A|?Jczh. 

¥ mhhch 7is yasf aii 7is sresj x r oife ^ ejKH 7is a-eie soh a-a * mi aa§ 5ou, ah 

tijwH 7|S ^ra& S-oH a ai QISI -aS§H 5o|cK 

o|EH& SEHSI 7|^fiS| s*«gs tfnHMQj chgai- tfcK 
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5! WW #ae! IP Rerouting ^S£| S3 £ 2°| gfOflAH LSR42F LSR6 AhO|o| g a0 fl &0||7F BMSSrffl 

ytr@ Er^U <2«M£M [[|-E|- LSPS ^^Sr^L, MEIj^* a*l|A|^0|= SrSS 4= M<H| sUg-ffe £j 

AIZj-01 SSt|-Ch. 



¥ feM & h ae.l Pre_Established S3 S*rS £ 2S\ SfoflAH LSR4J^ LSR6 Aho|o| g a0 | S-oH7 r tf^ 

srSJchi 5. 49k tfch ofe 7|» S3* MS*- till, fil WH Saw &o| ^^a| &0H SM tli 

• sea-s psLg mi S3s seh^* a*yAis 4= s<hah 7 r s *e apj§ ansa- ^ aso-. ml*, m 

5 S3 oil c|)hH Mi S3* niai -as^tt nEhS Ah§« ^ feTHISfb 5Jo|7| D«e«>ll is^s A|- 



□rA|3|- Established_on_Demand SJ-ffloj S3 ^n 1 3*r* E. 2°l S" oil AH LSR4j1|- LSR6 A|-0|°| iH0| &0H 

7r tf^sHacU 7 r SSrB! £ 5SI- fl-cK ofe &0H «^A|, £oH SMS §-o|| SM S£.S RNTOil 7|eh«FoH S*« 
• PSLtH|>f| m = n ttBffxIEt. a. 0|* AHSS nH^S £331 ot s|-as. &0H A|#0| fi&s|- 

o|#cH|AHS* fl-ol, S5H«H|fe mm MPLS S3 tHI^HUS^ol ip S^U o|sH oj^ g-oH<H| &&*\ g 

M7I- 4*«SI<H EI-^S NIOIMOI XH?S@ * c r Aj MPLS S3o| IP Rerouting S3 &»HA| *^o| 

A|£r§ S0|7| ^|SH 0|E| MPLS S3S ^Stl-fe Pre_Established gffcPh MPLS S3 ^=p- Dfl^L-lSS ArSS r 0=| # 
oH H-feS^ Si S3* -aSSKn MEH^!* S*i|( Switchover) Srfe Established_on_Demand fe hl dO| °!c|-. 



nEHLK 5! tf^ IP Rerouting tfSS ^ h 0K SML7^ ^l^i|oH B^U E||0|MO| XH^^S MPLS S30| XH^ 

SMIHS. S3 A|7_hO| & 0|y BU^S ^^^h «7hfe«rC r fe £*iao| JiSji, ^ &|wH g> h SS Pre_E 

stablished tfae S3 S~oHA| ^|S r o=| S3* n|5| ^§©^1^, A r g£|x| p>S Ei'S Ml S3* ^SIT 

o^AH g- ArS^I i$tim ^EH* ^ e^llSol 9iW. u[-k\^2.S., Established_on_Demand ^f^S ¥ B**H 7|S 

araMCr wire ^?7h n ^ ft<cfe e^oi jy?icK 



tf7|tr UrSJr i>£ e^JIS* *H3*r7| ^1^0^ ff. tfgg, MPLS ©<H|AH LSP S3 &0HA|0|, B|-7Ho| oj^ ^oH 

SMS 0|g§|-0=| D|B| Ml S3* ^S^ri, MPLS S"0H §M idi(FIS)S 0|ge(-0^ m{M.7i ^^S 4*l!tl"°3AM °f 
if^-iej ArS3r Brt S3 S0H ^^S S3 tiS & hl ^ Si 0|g& S3 &0H gfa^r ^!"7i 

IfSfS 3SA|7|7| s^zta* ?mn g^s 4 s ?Jb 7WaH*l|* zi ^So| Jjch. 



^*jS fl^«r7| * BfSe, ^ilI^o^mpls) S-cHlAH S3 5. h oHA|o| ^s S-ttlcHI ?Jo^A^, S3 -as 

Ofl &n £S ^tJA|(H|, S* Eh¥Ei(PSL)0i|AH ?N3 ^S* flff 2Sf Sh^l ^M^JS| E r ¥E|(LSR)S S^Shb 

Ail 1 07)1; ^^1 amS2| e|-^b|S¥e| 4=tJS! S3 ^Soil ait* SffcHI S3o| ?;|L|-7te U^gcHI jJf7H S-oHS 
gse Ha SM7I- i&£|cH 9^^\m 3A r § r fe xi| 2 BH: §J ^7| 7CH{ 2 E.M|°| 3A^32r0^] nj-EK S3 ^S°i| qe 
SH-oHi 2 r 7H STohs 3^t!" SM7} ifi-a 3^<H|, s-ohs 3tm Dal *2 r tfe S3«HI cH^HAH Mi S3* □! 

B| ^S^rfe Xfl 3 &7fl» aS«rO^ 0|^0^ 5* thCr. 
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=LBU, ¥ BJ-ge, < a3r|°J!o^(MPLS) a-cHiAH ej2 SoHA|o| as y S ^-^o-ii gjoUH, 5Zh EH?EH(i_SR)cHjAH x[U 
SI Ua.#cH| S<W SJ-SSiS m SoH S3 Sfi 9J S-oH A|tfS *HS3|-fe 3! 1 &N; ^j=iJS| E^eH 
(LSR)^¥N e*g {dS«HI Pitt SEW ¥4JS §¥<HI, «H& &H<X\ nf7H Sons g^ft Ua SM7h sfi£|cH afexi 
S rt\ 2 e-741; a! #7 1 rt\ 2 &7)|s| gAhSjJfofl ojEK *H& S§ ^SoH| n|-7H SoHS gfiff U3 SM7h i# 

£|<H g^ofl, oj2 idScHI cH& uf7H SoHS gsfi- Uh SMS tffl AJ=gs| eM?e]( lsr) £ £ 
^<H Eh¥fM(PSL) cHI AH Dial *iSir 3!£!*|s| &0 SMM AhS*M| sfc th| 3 E^IS iff" 



g gj-gg Ah 7( f y b^°eH(LSR)cH|AH §H& ^ScHI ^SS| A|^S£t S-oH WSol ^StF*| atfe S¥cH 
AHS^M a|-7H S-ohs g^lft U3 SMS ^Afl^fc All 4 EMIS d| sfl-sw offo-ia ^go^ ^ch 



Ah 7 | s« § y-^^7| o.|th e arse, ^hpjo^mpls) s-chiah <yg sohaioi cng s-oh ¥? #eiofl ?mah, 

idS«H| ^th fiS ¥£JA|CH|, 2S E^N(PSL)CH|AH oil* *JSS ¥l£h £SS *HH ^Mijo| B^Ej(LSR)S 

sfc *|| 1 BH; #7\ *MH AMijo| a^Ej(LSR)S¥E| ¥^£1 <£S -tiS°^l djffl- S&(H| ^go| *|U7fe Sa.g<H| 
j*7M SoHS Ua. SM7|- stf£|<H &fcx|S QMztoi SoHS SSft Sal Msl-te "Saoli ojsHAH fii 

aS D|B| ^dSSfe *i| 2 BH: #7| >iMl|S| E^E|(LSR)S¥EH SoH ITS SM ¥£]A|0|. Q|B| MA SSOj 

*dS£io-i &*i aro^ ma aa» ^sti-ai, niai ma <yaoi astw ?jo^ n | E j SSHA ^ e £H a ^ 

^S| =H*l|S M 3 B^|; Sj ^7| Sf-fl ^MUSI E^^(LSR)^¥EH SM ^iMAjcHI, -s^g y\B 

meh^is a*HAi?m, ma edas s-oh ah^^chi muitho^ zichm ^ m 4 e^is 3es«f<h oi*<hs ^ 



A(- 7 | s?h§ e-y^7i fla & ass, s-ohaisi mss ^)s^oi =s-miah» ?hi& < am < ao^(MPLS) a- 

cHI, Sd^ -yScHS ^fj- £S 4»i!A|(H|, SS E^Ej(PSL)<H|AH ^SS flff «|-fl ^suoj b^^(LS 

R)^ S^Sffe Afl 1 7ife; 4T7| 3^| iE|o| E^EJ(LSR)S¥E1 ^4JS -aSO^i Cfifl" »&«H| ^30| A|Lf7hfe 
U3§0]| U^7H S-OHS SM7h S&JElOH ?JfeA|S aXfSffe J.\\ 2 7|^; Si S7| ^ 2 7|feS| SAI-S3I-CHI en- 

Eh <2Hzn Aj^oii cH^ SScHI 2^ SoHS S«S U3 SM7h 3^ (HI, &o|» g^ff- UH5 S^fe ^ao^i 

CHSHAi MA D|S| •MSSfe All 3 7|feg U^M^\7\ iE-^Zl^g 7Wff 3^^^. f-^S ==r SU 1 ^ 7WnH*l|» 

^ISS-cK 



#7i ess^7| flth e <aa sohaisj o^g $1^04, =s.ahiahs =?um ^hi^oa^mpls) a- 

cHI, g£h Eh¥&i(LSR)cH|AH a^o) si^AecHi ®o\\7\ ^S«» ccH SoH ga SM &oH ^S A|#s x-IS^fe 
a^ 1 7|fe ; ^Mljsj E|-^Ei(LSR)S¥Ef ^3 tiScHI cm S&S ¥iiJ& S¥oi 8H& t!2|cH| j*7H S-oh» 3fS 

» ua SM7^ iMElo^ aA^b aii 2 7i^ ; a #71 ^i 2 7i^si gAi-gi^o-ii c^ek «h& as ^aoii ^7H 

g-oHS Uh SM7I- iEffEjoH 3¥oi tdScHI cH& g&cH| 47H goHS ia SM« & 

AMUSl E^EH(LSR)^ S^S^Oi S*|| 2S Eh¥Ei(PSL)Oi|AH D|B| MA ^3* tiSt 1 " 5ejA|o| ftE^ SM^. Ah 
^fe All 3 7|fe# 4J°jA|7|7| SffNS. g^S ¥ 7«0NI§ AilgftEK 



s». ¥ u jgg #7i Ei-¥Ei(LSR)tH|Ai sHs- ss <aacHi ^ssi Aiaseh s-oh Ana-sol n-ssw e>t g^oi 

AHS£|o-i ?jb j* 7H SOUS S^ft Sai SMS Mnmt n\ 4 7|feg EH ^JSAI^i?! flft =£aii 7ftft S#e^ 
¥ 7WnH*ll* *H3ftch 



S7| ^SS 9St|-7| ¥lft ¥ & h Se, SoHAjoj <yg #oH flsi-o^ =^ah|aHS ¥U|& •BWaofl^MPLS) 



_ 5 _ 



5?H«r*t ^2002- 0032937 



ar<Hi, <aa tfsof fij-e as ^aja^i, a*ii ehpeupsljouh <aa -ass- ^tt ss§ *m ^esjo| ei-^e]( 

LSR)^ 74 1 7|fe; S7| ^| ^Mgjoj a^El(LSR)3.¥E| ^<MS tfS<H| q|tr S&Ofl <ygo| X|L|-7|- 

H3.S(HI ji[7H S-oHS SSSf Ha SM7|- ssjeM ?Jfex|s aAfsi-oi S-oUM aim Hat SBffte <ya<HI cH 

SHAH Mi ^SS D|E| -H§tH= 2 7fe; S7| tr*l ^MiJo| e^eH(lsr)S¥eM S-oH aj-^g 4^A|0-||, 0|5| 

M MEH^j 3*IIS 4iB°fc n 3 7fe; a! S h 7| sHH ^Mfjoj E ^ef( LSR) S¥eH g-ofl SM 4^AW, 

7|S meH^N* S*HA|7|:n., m± <ya« SoH *Hi^cH| cHul^hoH ZLCHS Jrfe 4 7feg 4J^A]7|7| 



e ^ss s-oh ^^ai mihe *?£i- j;m A r g°i u\s_m&m mm mo\7\ wnoi num soh smi oi««t<H Mi 



o|« flsH, & i» h §£- zj- LSRcHiAH A H=l°| ^S S-oH SMS x-IS^U £W7f LSP aS gQ-ofl o|&m SoH SMS 

ffzHI QB«rJi, 4t!Srfe PSLO^IAH ?jafi aS^rte LSP7> j*7H SoHS SSt!" UHi X|L- r fe g^-oflEJ- Mi 

<yas o|bi as&ch a& s-oh af^Ai, son §a £ji» a^sh psLtHiTfl son* sm^ji, §Mi§ psLe 
shs <aao^i Mi <yaoi a¥ ui-s a*iis safe g^ofe Mi ^aa ass- * s«is ^fi&ch. se 

ff, &0H7I- «*=P£|»!* EffloflE. S-oH 5M £]iS *«KH ffl|-s^| PSL(>l|7i| SiTM, o|BW i!i» Stf^S PSL 

& 7is <aa^. ^ai eeh=j« a^iAi^u, s-oh xh^chi chhi^o^ Mi <aas zicHS. 



t* S0| C£j-s.e, S-Ol ^ 27|(Hfe ^7H So(jo^| a-tl- SM7|- °S On... Demand Established* Ah 

S^o=l SoH Mi eng* tfS*^ i*7Ho| ^oH SMS ^S*^l JEIC j*tHo| &oH» 7m 

^9»0| S0f|7h tt-^Jtt Uho| flaolEf Pre_Estabiished D\B\ Mi ?ja* ^Stf-QSAH H|-S 

a §y a- i#sej Ai-goiefe ^ ?hxi ois§ 4= wa. 

Af^g- ^^ l b§i gj sse a¥s se^h s-ss- ci-goi g ^ 0 =i mci- ggsn a ^oick ^¥ 



MCI- bh&5|& 4!A|(H|MAH, MPLS <ya a K SS 4dS^7| *|ShO^ MPLS Mi £W|^J& ^7|fi| 5_ 29} ^^ZL 7^ 

7hS& MPLS Mi SOJieJe MPLS Bl|0|g Swapping) 0| ¥^E|fe 107H^I LSRsL ^-^EjO-l °^JL, 0\B 

s-oh 7\m Mi ?ja mom 7i^« ¥«*^ psli. psl97|- ee& s-oh bj-^ai y\& eja 

jij. Mi ^a A|-O|o| e\\0\B\ Merge) S ^sfc PML70| °JC(-( OjE^ PSL1, PSL 9, PML7S 7|^^oS. LSR 
7|feS 4*SSr7| CCHS^CHj 0|^f LSR1, LSR9, LSR70|E|- S"). 



7|¥ LSP 2iae 1- 2- 3- 4- 6- 7 ^a^C LSR1 ,LSR2,LSR3,LSR4,LSR6,LSR7§ ^xh^P.^. X|Lffe oj^8 L|-E|^ 
y) s- 9- 3- 4- 6- 7 <2dao| aJZL, Z| LSRe 7|¥ ^a^l ^^Ifej SOH *M as §M( Reverse Notification Tre 
e)S i h Jl ?jch, oils SO-| L[3,4](LSR33t LSR4£| gH)oi|AH SoH7h gJ-^fr a^oij SoH SMS A r St|o=| 

S0H tf^Ol <8&m ¥ ^as| Sfl ^Mljoj LSR22* LSR9CHI SoHS §M fiCr. 



BE. MPLS SfCH|Ai2j <^a S-OHfe a. 7|| ^ L^■¥0^ S ^ ZJfeCll. SrLfe H3. «aa X r *H7 r ^S£|7HLh 11(^| 

tr = ?|0^eJ 0|SO| W^SS- S¥ 3^01 *7^& SS-SJ PF(Path Failure) OU, EE t r Lhb S^Sl ^a^ofc &«| 
71- fflxlB ^a SEHfiJ So| o-jM 45 o|StS c floHx|fe SoHSJ PD(Path Degrade) o|cK o^7|&l|AH PD SoHfe 

LH|s*|a -idSM- MBlSeJ Su| ^*|ofl gA^j7^ § 4* to, MEH=|o| g= 0 | a^o| e|oh <£>§m 4£ ? A ^K Et^f, ms.m 
SUI Ah^loil ^7H|7h ?Jb a^Effl a ^«B» iiiff-«rx| Stfe olS 2dasi a* *^ 4 2iS 5o|m, Eie S¥ MEH^I 
s| uHlde ¥7|M ^t|-7| cue oil MEH^jSi *&£7h *e S^LOfl L[|oHAHt MEH^I ?!!x|u|oHg|o| 4^£|7HLf si 
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3.9] §7m*i etfe s fioi «o-ia «r«oi *ck 



t* iTgoiiA-ib olBH*!- S-oHsl ^S8 o|g*r<M, ^ ^#o| SoH PF2h PD§oi| ebj|«| ^SolU Uh°| nhEh S 

oH W^Sol feo r g-ofl SMS Mi eiSS d|b| MSsfe &Eh SM^aH o|gtr ^ £fe pdS olg&ch ^, 
j^7Ho| pdS Uni gnhsfe ^aofl OisHAitt Mi ^a* n|E| •SSsH *§£^ %o\\ mmn, 

□ibi m± <yg°i diss -as^s oi^^fii truis sj^shsi-^ &ck 

o|EHS pdSMM 4 LSRofl/H &oH tf«A|nm a^S t[jL, lsp fia S&AI tHS LSPoii S-oH tftil Sa.7|- s. 
SSIffl o|EHS SMf iim<*l Aho| LSR o||7H| Efl-* r £* o|« PSLOilAH n\E\ M.1 MSlr 3£]x|o| £h 

e SMS ArSSWI BCK 

olccH, A|-S£|M LSP SB m|A|x|oj aiolS nHS m|A|x|fe £. 63F ifcK o|EH& gg- eH|a|x|<h| j%7-\ aoH SMS 

i&«H S£^7| ^|§h0i S ft^|A-fe £ 751- 5m TLV(Type- Length- Value) 5 S°J*|-:H, 0|^7fl S°JS TLVb 
uj|A|xjo| ^HiHSeJ n|-£HH|E|-( Optional Parameters) flofl £!¥Eio1 £!ch 

£ 701| EA|S U|-£r Sol, TLVfe LDP Vendor- Private TLV0i| TLVSAi 5d ffl«H ¥ t! Jfl) S^fc] U t)jE£|. 

F H|M<H|fc 1S x|| ^| S^EH^K 0|Et» o|D|fe §Ho h TLV7| §7J LSFVUAH &£=|X|X| S^, SJS ¥A|3ML 
* *«*rErfc £|0|0|CK 

ZLR\j1, All *im S-^SJ E)-oj(Type)^ TLV E|-oJo^a-| LDP Vendor- Private TLV£J S¥ 0x3E000-||A-| 0x3EFF77h 
x| 7S-b£hE||, 0j§ 3|-L|-o| Tt-s Ah-gSl-Jl, LH| fflraH g-^oj 30|( Length) b Vendor ID S, h ^S itf-eM a Ol^fij ^o| 
S *HS«rfc f^0|°£. OxOaStS AI-SSIS SDK 

EES-, Cl-Jd tf«H tr^oj Vendor IDte ?^A| zf 5|A|-cHW IEEES¥E| IDZtS A|-g«Fffl £|cK 0|* §-=oj 

LSR ID2+ Outgoing Interface Number 1,^0 1 ^o(| WS SMS S^-Sfe tf^2£A| #SF ^^1J01| L 

SR£| ID2^ S-oH y^s ej^mioi^ &$.m RlS«t<H psloI|7|| S^^Mi ScK 

oi*h, £ ss ^si-o^ e ^bsi -as a! soh sfysj 4=tss ^ition s-oh s-^ai 7ie <& 

2 A|-O|0H| ^^tfe PSL°j afS* Mch ^AJI-S"! 4jg&ch 

ejAi s-ofl ^ h SS mei7H5fe SMS ^tisf^soi), ^tJS SM7h ldp eja ^s ss^^ii e^eM=K802). 

e^aar. AHse lsp ^a -asoi sseisj* cm, nisi mi -ass- nvmm ee«i-7i fl*ro=i ldp ^s 

S £S& * ^S SiTS 7|c|-e!cr(803). o|*(H|, ^S 4*4!«tffl, «H9 SEWi <aSo| x|Lh?fe U 

aS(H| W PD Sons a Sffl- SM7| ?Jfex| gAhsFo^(804) 2icHS Mi SdSS ^sa-^(805). 

EhSf, PSLO| S0H §M SM» ^iJ& a¥<Hlb(806), D|B| Mi <2jSO| ^SSJo-l SA^|- 0^(807), Dial M 

i 2^ao| ^SElol ojEl ^S@ Mi MEH^Is S^l a|7|ji(809) , zl^x| ate 3^<Hlb Mi °daS 

-aSth ^(808) S*IIS ^^#^(809). 

thS, PSLOl SoH ^=?- §fi SMS ^riJ^ a¥o1|M(8lO), 7|E <aa^ ^-BH^IS S*l|A|a ^ AhgS Si S 

oh ^ms« *i«h <yae s^i shl=lm ecKsn). 

0|X1 £ 9S SSSHH e Bi-asi S3 ^S 9J SOU ^^FS ^l§H Mi £tH|9_lo| LSR0^|AHo| 4«S ^SS Mfl S 
Al|*l tiBficl-. 

SiAH, S0H ml=?. MS|7HSfe SMS 4=£MiS(901), ^4JS SM7 r trfl ^^-9 LSRsL^N LSP <£H MS S 

9"£ix|S &^!S!-cK902). 
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Msa^, ^j=u lsrs.¥&i lsp -as s&§ ^&t!- «hs ss lsp<hi pd sohs g«& U3 

SM7h afex| SA^o=|(903), o| sg-ofl aw SoH SM7h st|-jE|<M S^ofe o*g as S&ofl o\sm SMS 

£S S3g #^1 i£| LSRsL a^*HC)-(905). 

se&, e <yg <as <ya soh mm LSRse pd soh itsa|(906) *m uh sms ^s§u 

e^o|cH» aS£W(907). o|^7]| SSS eho|cH7h emoF^fi «p;m(908) pd SoH7h *HBt£j*W ate S^ofe cH 

S PD S-oh SMI SX-l|tMI £!c|-(909). 

o\#n ae ufss S7i £ 2ai mpls mi £ihi°io S -yigtm ns^t si-ck 

Sdxi b!|m^a.7l- ^7|§|-EicH fiE LSRofe pd SoH SM7h 71-S^-ch. 

0|*, LSR1 Oi| AH LSR73 LSP -aSS S.Q&0[ i|S^i S37h 1- 2- 3- 4- 6- 73. SSHioH 0| S3S DJ-EI- LS 

p 7m <ya ^ss asth^ 7i-s&^. n&je, e&e ure lsris s&<hi son ss^ sj°hs ma e^as -a 
s^xi an -ass 7ie ?jas meh^i* hek 



Cfl°£, LSR32h LSR40^| PD &<>Vt tf«*l-«SChjI 7K9&CK aEHB, SoH SS LSR3e 0| U30j[ CflS 

xj-oh SMS Z-mtlJL, SH& SoH SMCHI ^o|cHS tiSttd-. HEU, Soft *M SMS olSSH LSR2tH|>|| SMSh 
JL, §M§ gJ-& LSR2 <2=|A| SOH j§M 3s SM» ol^sH PSL °-4MB ^S°FM LSR1<H|7H| #M«MI gcK Ojttlj, SoH 

sms ii-Ti! a LSRie Disi ^s«n *e si e^aoi g^xi sAha- &q-fe- 5§ e&shn ai a a ass 

«F<H 1- 5- 7°| Si 2daS tfgS|-jl Ml ejlgM MEH^! S*« 'r'SShTHI ScK o| PML2J LSR7S 7|** 

Ml eaoflAH ^iJJEfe ms«=!S S&sM c^S LSR3 ^|ch. 



0|OHAi 8- 9- 3- 4- 6- 7SJ LSP SSO| 2.&5\&fl3L 0| S3.S [[(■£(■ LSP ^2 £SO| «1 

^03. S&o| cm SoH SMS ^SSU $ A i@ LSR30ijAHb o|5H£h SMS S&CHI i&^oi a^th7H| ECK s 

OH SMS ififf S9S ^e PSL fl^tt-Sj LSR9b DISI LSR777^|o| M5. ^32] 9- 10- 7S aS^7]| *hDK 



o|^(H|AHS|- 5fo|, g tfse M-BH^! «ISo|Lh ShsJ S»o^ LXheh SoH AHa h SS0| j$7-{ SoH SMS Ml <2da§ 
□ ISI -aS^M SB SM^Ai o\%m 4= ?JM PD SoH SMS o|g*hch. tcl-BHA-j, t* pd SoH7h g^SEh 

Uai iitsfe 2Hao^| cH«HAHfe SoH xH^Soil cHh|sH Ml ejSS SSW^Mj SoH H"SA| A|zhS i|iS|-sf 

JL, SOH gJ-SA| PSLO^j SOH §M ^A| ^SlTo^Ml U^e S*||7h 4^ 7fe3f7j| @CK 0|^7^| 4HfflS| 

°5 mi <ass ^s& 4 s ?jo-j mi <as3 ei& ch^si aum ?m. 



oiso^Ai asa e a^se, e ai-goi 7|^&o^iah ssai ih§ 7m *[on ?joi e a-gsj ai-ss 5! 

oHM-xi g>fe ttflUlofl/H o^EH 7hx| x|», tf« Si ^So) 7h^^S5 4JA|o^j §y seofl &S£ie 5!o| o[ 

L]C[. 

S7|& d(-2i- ae e wse, jih 7H o.i soh sms oissi-o^ mi ^ss iis^a ^ °!ch soh wsai uat-t 

9k Ahgo| y|s:gss SJCfl© 4 s SJfe 12f7h g^cK 

(57) S?2.| Sfl 

>^™l ■ / C? }" ■i 

C5 I O 1 ■ 
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«ana<Hi^(MpLS) swh <an s-oHAjoj -as ^a<Hi ?mm, 

-ysoii em 2s n^-ijAjcHi, mn em?e|(psl)<hiah eia -ass ?m ass at^ ^ms^i eh?N(lsr)s. 

££thi=r *lj 1 EM!; 

Ah 7 | ^ ^agoi E^ej^Ei o=ja ^ Sofl c n t h e&ol| <2jyo| x|l+7H= Uaigoii a^H Sofia ia 

SM7h mew sjfexi* sa^^ n\ 2 B7=ii; a! 

#7| All 2 EMI°I aAha^cHI ntEh, £S -^Soil PiS" g&oi| 2h7H S-oH» g^ffl- Da 3M7> g^oil, &oH« 

g«» uat #awfc oj7 J(H | chbhah M4 nisi ^sthb Aii 3 e^i 

• i^th^ swaofl^ a-oiAHsj ^ -ag h[-hh 

o 2. 

Ail 1 ?fro|| a! AH, 

#7| EK*EH(LSR)*r, 

UH^-ol s-oH7h U"StT iiHoW xhs-* tm, <ya S&a| sHS °dgoi| BI-7H s-oh ITS §J=i7h sfitie o|EH*t SMS 
iS-sl-o^ S*il £JS E^Ei(PSL)^. sj&sM, S*)l £j§ 5f^EM(PSL)cHiAH nisi Mi £3* ^Stf 5!£]*|2| #0 S 

Ahg^7-ii §fe <a3E|o|o|^ smiah°i s=js *is ^H. 

3. 

•anaol^MPLS) 3j-<H|AH 9dS S-oHA|o| <y^ g-£o|| &cHaH, 

SZh e^EH(LSR)o-||AH x^aio) g a4 fofl S-0H7I- ttgffl* W SoH ga SM 5J #oH &S Ajy# A-j^mfe x|| 1 

«FA ^musj B |-^EH(LSR)S¥Ej ^s°ii q# g&§ 4*£J& g^tni, tits edaoij ^7H ®om gse sa s 

Ml7h itmcH 8Jfcx|» ^Al^fe Ai| 2 e=HI; SI 

#7| Ail 2 EM|°| aAha^cHl otEK aH& as Sa«HI S-oh# Ua SM7h i&E|cH <?jfe g^oj|, 

Soil oi*h g^oii nf7H 5ToHS Ua SMi s^sH ^MUai eF^eH(lsr)S £!§ e^eH 

(PSL)oiiAH dibi a* <ya* -a sir sjeixi^i e-e sms m&#h ^ n\ 3 emi 

• itr^fe ■aai'Moii^ s oil ah a i -ys i> h s. 

4. 

Ail 3 S-<H| S,'OiAH, 

& h 7| 52J- Eh^EH(LSR)oi|AH aflg- sS "y^oil 4iSa| MZ}&& SoH AH^Sol tfSth^l P^fe S^oij, AiS"£|oi g^fe- 
^7H §-oHg Us SMS ^Ai|#fe Ai| 4 E^| 

S cH 5L&«fe ^irloijoil^ §}■ (H| AH a | -ys & hs a. 
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x|| 1 % h U|x| n\ 4 t£B «HJ=. ft fTcHI S|o-lH 

eia -as s& miA|x|oj biioim cm o\\m*w\ ^oh it® na §Ms> r «hs- bi-^eh <^ss(lsr id)s q\\m 

6. 

xll 5 troll ? a 'oHaH, 

Ha°| oja^cHlfe gx||7|- ftjx^ <aa #eH£| 5|o| i^Sl 4=5 o|^S SKHxfe PD(Path Degrade) 8" 

oH oj th S £§o £ ojjixi<acHi^ s^oflAioj -as ana. 

5^-1 JZL oh "7 
oTo / . 

<a|3r|<ao|^(MPLS) &<H|*1 fca ao||A|o| <ya s-oh *4=P Vtiofl oioHAi, 

^a -asot B^e- ss 4=^A|oi g*n e^ei(psl)oiiah -ass a& ass ^mijoi bs-^&|(lsr)s 

S^^rfe M 1 EM]; 

#7| thfl ^M^o| B r ^&|(LSR)S¥&l £2 tf«0fl CH» g&Ofl 2iSO| X|l_ r 7rfe HagtHj 2^ Q% 

n Hai SM7^ mew ?jtxim aA^i-oi s-ohs mm nam sm^ <aaoii cmM ^ss qibi as*r 

Xl| 2 EMI; 

&7| Sh^l ^ebio| EM?E|(LSR)3.¥El 5» h 0H S. h ^ Sfi 4iJA|0ij, D|B| M* ^30| -tf££|<H °!x| ?*o£ tjsjg- ojTg 
« ^S^, Q|S| S.3L fcgo| ^StlOH oiBl i=EH^ £}£°| ^sfc X|| 3 EMI 

; a! 

#7| «h^l ^E^jo| B^Ej(LSR)S¥E| g-OH SM 4»&!A|0fl, 7|S <2jSS MBH^I* SWW^IjL, Ml °i 

g-oH *HW49<HI c]\m\oi acHS ¥fe xfl 4 EMI 

• ati-si-fer •amaoiii a-oj/Hsi s-oh 

o nr o o. 

xi| 7 Soil 5U<HAH, 

#7| Bh^E-|CH|AHo| ojg J1|SS, 

SZh B r ^Ei(LSR)o-||AH x r ^°i Sa^ofl S-0H7I- gj-^tSS COI £r£j S-oh Ha S, 1 &oH a|zj-s x^sffe x|| 5 
EMI; 

*m ^MUo| B^EH(LSR)S¥EH ^ScHI a|ff ^^ET «HS ^aofl 2r7H ^oH» 3^et Da S 

M7|- iH■£|o^ °Jfex|S QAlcffe xfl 6 EMI; ^ 

#7\ x|| 2 EMI2J 3AHSaM crj-BK §H& ^aoi| n r 7H g-oH* gafi- Ha SM7^ i^£|oH S^oj|, oja ^ 
«<H| cHfi seoil 2h7H 5foH# ga» Ha SMS smsH 4Tfl ^sfflfij s^E|(LSR)S S^SFoH, Br^&i 

(PSL)OW D|B| Ml -yaS 5!tlX|o| g-g- SMS A|-§§MI ^Irr X| 7 EMI 
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• "amntHiA s-<hw°j eia soh am 

St 1 Si" 9. 

All 8 trcH| jycHAH, 

S7| gzf £ r ^EH(LSR)o-l|AH sH9 2S ea«H| A|^S& S<>H AH^^ol tf^Sh^l Btte 3¥ofl, *H&£|<H & 

apH S-ohs g«e §Mi <HA)|^fe All 8 B*l 

§ cH s&sfe ^ElUcHI^ <g<H\Ms) SoH sm 

S^F-S- 10. 



All 7 it U|x| All 9 iJ-g o-jj^ ih Soil S^aH, 



Aj- 7 | ^ a ^SCHI CHS »&ofl am S-oH» 3«£r Sa SMS i9*ho4 £i£ff7| flaH, 

miA|x|oj aiois ohu ihia|x|ohi s-oh >gj--y uh sasi «h& ei-^-ei ^usaasR id)s ^7i-si- chiai 

*l* A r ftt r fe ^ft ^§£1 ©ft <g|jI|<ao^ a-<H|Ai°j <£ 7 £ S<>H gm 

s?s h 11. 

All 10 S-ofl 
S7| Soife, 

g3.o| fcggoflfe ^Al|7 r SJxleh o=j:y #eH°| SO| iSlfil 0|th£ l^Xfe PD(Path Degrade) S 

0(j oi ^§0^ O jn|<ao^ ^o1|Ai°| <ya S-oH am. 
St 1 !! 1 12. 

2^ §-<>HA|o| A^^a ^HtrOi =SA||AH# ?U|^ ^H^Ofl^ MPLS) gT<H|, 

S4£ ^SO-ii em S3 ^iiA|0), SiS Er^E-j(PSL)OW fc^ 4H§§ fltf Sf*| Ami|o| EMpE|(LSR)£. 

S7i thfl ^m^o| Br^E-KLSR)^^ ^gjs #g 4ds<»i chs S3 oil eaoi x|Lh7fe uafoi 2 r 7-i a-oiis 

S3. SM7 r S#£]<H JJfeXlM aA^fe All 2 7fe; » 



s-7i a-ii 2 7ife°j aAi-aj*ofl tn-BH, e^a -ason pis- s&oii sohs ass- hh sm7f its s^<hi, s-oh 

iat *nftfe ejSoll 01 SHAH si ej^S d|e| -SdSsfe All 3 7te 
ft ^tdA|7|7| fl& 7W9 SflrEjS ftft 4= SJfe 7RoH*fl. 

13. 

S0HA|o| OH^ ^Sft 4H*rOi =SA||AH» =?-Um < S|3I| < aoi|^(MPLS) g"<HI, 



E|-^EH(LSR)01|AH A r iiJo| ga#ofl S°H7r If^SSft cm €rS S h oH Ha 93. a! SoH H"-£5 A-|S^fe Ai| 1 
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tffl ^Mgjai b|-^&1( LSR) 3.¥EH £3 id S cHI cm see ^fcjfi- a^ofl, tHgr oj 7 Jo-|j aw S"0H» £fj£H S 

M7h iSE|(H ?JfeA|^ ^AfSffe X|| 2 7ife; 1! 

#7| 7g 2 a Aharon [iBK ®H& as ^acHI j^7H &oH» SSS Ua SM7h iSEKH ?Jfe S¥<H|, {d 

Sofl am 47H #oH# Sa. SMI aS-sH ^esjo| E^Ej(LSR)^ S^sKH, S*fl Sg EH?N 

(PSL)OflAi D|5| Mi 1dSft 5?eJX|o| && SMS AFSShH Sfe X)j 3 7|fe 

n\ 13 «-<H| sjo-iah, 

#7| gzh E^E)(LSR)<H|Ai «H& 2ja<H| ^go| Alztgej- &oH xH|]"So| l£S^*l Btt *1&£|<M 

J2f7H g-OHg SSffl- UH. SMS ^A-llsffe AH| 4 7fe 

^-j ... .../. <*> h -i c 

sschi &e as ^^jaichi, y*i b^e^psljchiah £3 sss as £St si-a ^muo| eh?ej(lsr)3. 

S^ofe M\ 1 7fe; 

^7 1 §hfl b^e|(lsr)s¥N t^js e^a ^soii am s&of "yaoi xiu-71-fe u=Lg(Hi m-^n s-ohs §s 

Ha SM7^ a&EloH afex|» SA^l-oi s-oH» SSth U=l» £a<HI oisHAH Mi of£t -tiSsl- 

fe- Ail 2 7|fe; 

#7| sh^l ^M!]o| ^E|(LSR)S.¥E| »0H US SM ^fcjAlOfl, D|Bi Mi tfao| SSHJo-f &X| ?>o^ Mi ^3 

S SS^:n, n|B| Mi £Ho| SS£|o| n|E| SS@ SSS S^HAH mefR S£°J S^IS xh| 3 7|fc 

. nl 

#7| ^ehio| S^E|(LSR)S¥EH & h 0H SM ^iJA|CH|, Sf^fJ 7|£ <^a^ seH^ia a*|A|7|jL, Mi 
as S-oH AHl h Soil cdbjtho^ ZLCH^. ¥fe Ail 4 7fe 

H ^?ha|7|7| ?-|Sh =^.nisg- 7|^£|- S#e^ 3-IS 4= 7|^QH*II. 
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0 '• ■-• 1 ■ ■• 2 " 3 '• 
CH'2 3456?89Q12&4S6?8901234&S?8901 

W\ Label Happing < 0x0400) I Message Length t 

1 Message 10 i 

I FEC TLV 1 

I Label TLV ! 
4-+^+- 4--+- ^- -+-+-4-+-+ 

I Optional Parameters 1 



cz CM "? 



0 '■ "■- 2 3 
Q1234587890123456?890!2S456?B901 

iUIFl Type (D>j3EO0) I Length( OxCJ&) I 

.H* t£- +|*^+ +f-rtt- iJrW vJ'tM- '^■-rt'. rtV ^ -^-^ tH* ^ ^fV+l'- tM--^i WlJ 1 * + »Vi ^"K^ + ;++ ^+ t»V$*. 

i. • '-■ • VENDOR SB . I 

I ' LSR IS i 

1 QutSQing Interface Nun I 

+ -+ — i — + —3 +-+ i— + i— — +— + -+-+ 



_ 16 _ 



.....i.,...r t^W 



c 



8-cw ya§ 



1/ 



801 




OH-IS 



lskz eta us ae / 



cms 



803 




?t* s^aj aitB 

x=psaeaai ushssaflia □esse 



3 



£S 9 



c 



901 




Of ua 



0fU2 




»wt st« ^3 gta hs* 




